Activities in Pit-1 determine whether receptor interacting protein 140 activates or inhibits Pit-1/nuclear receptor transcriptional synergy.
Pituitary-specific transcription of the evolutionarily related rat (r) GH and PRL genes involves synergistic interactions between Pit-1 and other promoter-binding factors including nuclear receptors. We show that Pit-1/thyroid hormone receptor (TR) and Pit-1/estrogen receptor (ER) synergistic activation of the rGH and rPRL promoters are globally similar. Both synergies depend upon the same activation functions in Pit-1 and also require activation function-2 conserved in TR and ER. The activation function-2 binding protein, RIP140, previously thought to be a nuclear receptor coactivator, strongly inhibits both Pit-1/TR and Pit-1/ER synergy. RIP140 inhibition is profoundly influenced, in a promoter-specific fashion, by a synergism-selective function in Pit-1: deletion of Pit-1 amino acids 72-100 switches RIP140 to an activator of Pit-1/ER and Pit-1/TR synergy at the rPRL promoter but not at the rGH promoter. Pit-1 amino acids 101-125 are required for RIP140 inhibition or activation again only at the rPRL promoter. Therefore, functions within one factor can determine the activity of a coactivator binding to its synergistic partner. This promoter context-specific synergistic interplay between transcription factors and coactivators is likely an essential determinant of cell-specific transcriptional regulation.